Abstract: We evaluated the condition bias hypothesis for ring-necked ducks (Aythya collaris) exposed to lead by testing the null hypothesis that ducks shot by hunters do not differ in physiological condition from those collected randomly from the same location. After adjusting for structural body size and loge concentration of blood lead, we found that overall body condition differed significantly between collection types and age classes, and marginally between sexes. Ingesta-free body mass of ring-necked ducks sampled randomly averaged 8.8% greater than those shot over decoys, and 99% of this difference was accounted for by lipid reserves. Ingesta, ash, and protein did not differ between collection types; however, after-hatching-year (AHY) birds had 5.1% more ash and 4.8% more protein than did hatching-year (HY) birds. The only sex difference was that males had 4.1% more protein than did females. Ingesta-free body mass, lipids, and protein were negatively related to concentration of blood lead. Collection type-by-concentration of blood lead and age-by-sex-by-concentration of blood lead interactions were not significant. To the extent that lead pellets persist as a cause of disease or mortality, waterfowl biologists should account for lead exposure as a possible source of condition bias when estimating population parameters and modeling survival of ring-necked ducks and other waterfowl species prone to ingest lead. These findings further underscore the problem that ingested lead shotgun pellets pose for waterfowl.
One preeminent disease that may factor importantly in the dynamics of hunting mortality is exposure to lead derived from spent shotgun pellets and fishing sinkers (U. We present here a test of the condition bias hypothesis for ring-necked ducks exposed to lead (see Peters and Afton 1993a for a discussion of ingested lead pellets and concentration of blood lead in the same sample). Like other benthic-foraging diving ducks (e.g., canvasbacks, redheads, lesser scaup), ring-necked ducks are prone to ingest lead as they forage in the substrate. Within 15 min of collection, blood was removed from the heart with a 3-ml syringe equipped with a heparinized, 20-gauge needle, and transferred to a 3-ml vial containing EDTA anticoagulent (Peters and Afton 1993a). Time elapsed between death and blood collection for donated hunter-shot birds (n = 9) was not determined but probably was less than 4 hr. Blood was analyzed for lead concentration (ppm) following procedures outlined in Joselow and Bogden ( 
Body Condition Analysis
In Ontario, carcasses were thawed and ground 3 times in a Hobart meat grinder (Hobart Corporation, Troy, Ohio, USA) using 3 different sized plates (10, 5, and 3 mm). A 100-g sample of carcass homogenate was then dried to a constant weight at 90?C. Dried carcass homogenates were then homogenized again with the Hobart grinder using the 3-mm plate. Proximate analysis of carcass homogenate was performed as detailed by Alisauskas and Ankney (1985) . For each bird, this involved (1) removing lipids from a 10-g subsample using petro- 
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Despite being collected an average (?SD) of 31 ? 3 days earlier, randomly collected ringnecked ducks had greater ingesta-free body mass and total lipid mass than did hunter-shot birds (Table 1) . Approximately 99% of the difference in ingesta-free body mass between collection types was accounted for by lipids. Ingesta, ash, and protein did not differ significantly between collection types (all Ps > 0.57). After-hatching-year ducks had 5.1% more ash and 4.8% more protein than did HY birds (Table 1; ingesta-free body mass, ingesta, and lipid Ps > 0.38). Males had 4.1% more protein than did females (Table 1 ; ingesta-free body mass, ingesta, lipid, and ash Ps > 0.34). As expected, the structural body size index (i.e., PC1) varied positively with ingesta-free body mass (ANCO-VA, F1,87 = 11.14, P = 0.0012), ash content (ANCOVA, F1,87 = 9.32, P = 0.0030), and protein (ANCOVA, F1,87 = 11.23, P = 0.0012), but not ingesta or lipids (Ps > 0.25). . Thus, our comparison of collection types was a conservative test. In terms of overall nutrient allocation, differences largely were limited to lipids; i.e., ingesta-free body mass of those sampled randomly averaged about 8.8% greater than those shot by hunters, and 99% of the difference was accounted for by lipid (Table 1) Size-independent differences in the amounts of ash and protein between AHY and HY birds probably reflect significant age-correlated differences in skeleton ossification and total muscle mass. A similar argument also might be made for between sex differences in size-adjusted protein mass. Muscle mass is expected to be relatively greater in males given their potential for greater physical activity as a consequence of larger overall body size. On the other hand, inverse relationships between size-adjusted ingesta-free body mass, lipid, and protein content and concentration of blood lead further underscore the physiological problems that ingested lead shotgun pellets pose for waterfowl. Nonsignificant interactions with blood lead, however, suggest that debilitating effects of lead do not differ among age, sex, and collection types. Immature ring-necked ducks, in particular, are known to gain mass at higher rates than adults throughout winter, and probably ingest more lead because they spend more time foraging in the substrate (Hohman et al. 1988, Peters and Afton 1993a). However, our results contrast those of previous studies (Mautino and Bell 1986, Sanderson and Bellrose 1986) and do not indicate that immature birds differ from adults in sensitivity to lead.
Blood Lead Concentration
MANAGEMENT IMPLICATIONS
Our results are relevant to band recovery, harvest, survival estimates, and to conservation problems arising from lead intoxication. We advocate continued efforts to monitor and reduce the opportunity for lead exposure in ringnecked ducks and other species. To the extent that spent shotgun pellets persist as a source of environmental pollution, lead exposure is likely to have far-reaching effects on overwinter survival (including hunting mortality), not to mention subsequent abilities to migrate and reproduce successfully. On the other hand, occurrence of and exposure to lead shot is decreasing and will continue to do so for the foreseeable future. Survival analyses that rely upon data gathered from places where lead pellets are common (i.e., many wildlife management areas with long histories of hunting) are likely to be confounded by these factors and must be dealt with accordingly. In conducting studies, researchers need to recognize and account for lead as a possible source of condition bias. 
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